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CLAIM + DETAILED DESCRIPTION 

[Claim(s)] 

[Claim 1]A heat sink member comprising: 
A sheet shaped substrate. 

A sheet shaped patched and closed to both sides of said substrate by melting of a brazing 
material unites, and a field where a brazing material adheres to one side beforehand, 
respectively, and this brazing material adhered is **. 

[Claim 2]The heat sink member according to claim 1 which said brazing material is a Mn- 
nickel-Cu system alloy, and is characterized by comprising Cu:40 - 95wt% and inescapable 
impurities nickel:0 - 30wt% Mn:5 - 40wt%. 

[Claim 3]The heat sink member according to claim 1 or 2, wherein said brazing material 
contains Cr:0.1 - 5wt% or Co:1 - 15wt% of at least one. 

[Claim 4]The heat sink member according to claim 1 , 2, or 3 which said substrate is 
molybdenum or tungsten, and unites and is characterized by ** being copper. 
[Claim 5]After welding by pressure a sheet shaped or band-like uniting and laying a sheet 
shaped or band-like brazing material on top of one side of **, A manufacturing method of a 
heat sink member characterized by two things which heat-treated and united, joined ** and a 
brazing material in one, and opposed said brazing-material side, and which it unites, and are 

mutually patched and closed on both sides of a sheet shaped or band-like substrate between 

** 

[Claim 6]A semiconductor package fixing semiconductor parts to a field of at least 1 of a heat 
sink member characterized by comprising the following. 
A sheet shaped substrate. 

A sheet shaped you made a brazing material which adheres to one side beforehand placed 
between each of both sides of this substrate, and were made to stick to them by pressure 
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[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention absorbs the heat generated from electronic parts etc., and 
relates to the semiconductor package using a heat sink member, a manufacturing method for 
the same, and the heat sink member for making it diffuse to the exterior. 
[0002] 

[Description of the Prior Art]As a heat sink member, a CMC cladding material (what used 
molybdenum as the substrate, set copper and carried out the clad as **), or a CWC cladding 
material (what used tungsten as the substrate, set copper and carried out the clad as **) is 
known conventionally. 

[0003] Drawing 12 (a) is a sectional view showing the conventional heat sink member which 
consists of a CMC cladding material currently indicated by J P,H 6-2681 15, A, It has the 
structure where consisted of a copper (Cu) board, inserted the substrate 1 1 which consists of a 
molybdenum (Mo) board or a tungsten (W) board by ** 12 and 13, made it stick by pressure by 
the 1 axis processing method between heat, and diffused junction was carried out mutually. 
[0004] Drawing 12 (b) is a mimetic diagram showing the manufacture process of the 
conventional heat sink member, It cold-rolls by letting it pass between the rolls 21 and 21, 
consisting of a band-like Cu board which it let out from the reel as well as both sides of the 
substrate 1 1 which consists of a band-like Mo board which it let out from the reel, and piling up 
** 12 and 13, After carrying out the metallic bond of ** 12 and 13 in one together with the 
substrate 1 1 , it cuts according to a product size. 
[0005] 

[Problem to be solved by the invention]By the way, [ the method of a sheet shaped uniting as 
well as the substrate 1 1 of a **** sheet shaped shown in drawing 12 (a), piling up ** 12 and 13, 
and carrying out pressurization junction between heat ] Molybdenum and tungsten which are 
the material used as the substrate 1 1 are hard, and since it is divided and it is necessary for 
preventing generating of a crack to heat under a comparatively high temperature, since growth 
is small, and a cost rise must have been escaped and work is moreover done intermittently, 
productivity is low. By the method of carrying out **** cold-rolling shown in drawing 12 (b), 
although productivity was high, it was divided into the substrate 1 1 in the rolling process, and 
was much more easy to generate a crack, and there was a problem that the yield as a product 
was bad. [ the place which this invention is made in view of this situation, and is made into the 
purpose ] It is in providing the semiconductor package using a heat sink member which unites 
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and enabled it to perform junction to ** efficiently without being divided even if it is hard to a 
substrate and uses a small material of growth for it, and generating a crack, a manufacturing 
method for the same, and a heat sink member. 
[0006] 

[Means for solving problem]The sheet shaped patched and closed to both sides of said 
substrate by melting of the brazing material unites, and, as for the heat sink member 
concerning the 1st invention, the field where the brazing material adheres to one side 
beforehand, respectively, and this brazing material adhered serves as a sheet shaped 
substrate from **. If it is in the 1st invention, unite and the brazing material is made to stick to 
one side of ** by pressure beforehand, Since it was considered as the thing for which the 
brazing material was joined beforehand and which unites, patch ** in piles and closes it, and it 
can unite and ** and a substrate can be joined to both sides of a substrate in this state, without 
rolling a hard and weak substrate, the crack at the time of manufacture and a crack can be 
prevented. 

[0007][ the manufacturing method of the heat sink member concerning the 2nd invention ] It is 
characterized by two things which a sheet shaped or band-like united, heat-treated and united 
after welding by pressure laying a sheet shaped or band-like brazing material on top of one 
side of **, joined ** and a brazing material in one, and opposed said brazing-material side and 
which it unites, and are mutually patched and closed on both sides of a sheet shaped or band- 
like substrate between **. If it is in the 2nd invention, a sheet shaped or band-like unite, 
compounded by making a brazing material the same sheet shaped or band-like stick to ** by 
pressure continuously in piles, and ** is obtained, A continuous factory line can consist of 
making a sheet shaped or band-like substrate intervene between this brazing material to which 
it compounded and ** went, and making it join mutually. 

[0008]The semiconductor package concerning the 3rd invention fixed semiconductor parts to 
the field of at least 1 of the heat sink member which the sheet shaped you made the brazing 
material which adheres to one side beforehand placed between each of both sides of this 
substrate, and were made to stick to them by pressure unites with a sheet shaped substrate, 
and consists of **. If it is in the 3rd invention, the yield of a heat sink member is high, since the 
stable cooling function is obtained, quality maintenance of the carried electronic parts can be 
planned and reliability can be improved. 
[0009] 

[Mode for carrying out the invention]This invention is concretely explained based on the 
Drawings in which the embodiment is shown below. 

(Embodiment 1) The schematic plan view showing the composition of the semiconductor 
package using the heat sink member and this which are Embodiments 1 which require drawing 
Vfor this invention, Similarly the sectional view according [ drawing 2 (a) ] to the ll-ll line of 
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drawing 1 a nd drawing 2 (b) are the partial expanded sectional view, and it is the case made 
from the Fe-nickel-Co system alloy etc. in which one in a figure was fixed by the heat sink 
member, and 5 was fixed by silver soldering on the heat sink member 1 . and - the inner side 
of the case 5 - silver soldering -- the thin film board 2 - the same - the chip 3 - similarly the 
chip capacitor 4 is being fixed. It is shown where the lid portion of a semiconductor package is 
removed in drawing 1 and drawing 2 . 

[0010]The heat sink member 1 so that clearly [ drawing 2 (b) ] The product made from 
molybdenum (Mo), Or board made from tungsten (W) (or sheet) It is considered as the 
substrate 1 1 , Copper (Cu) Board of make (or sheet) Constituted as a cladding material which 
was set and was made into ** 12 and 13, diffused junction of between the substrate 1 1 and 
each **** material 12 and 13 is carried out by the brazing materials 14 and 15 made to 
intervene in the meantime, and it has five-layer structure as a whole. 

[001 1]Unite the brazing materials 14 and 15 beforehand and diffused junction (metallic bond) 
is carried out to each one side of ** 12 and 13 in one so that it may mention later, making it join 
between the colds, making the field which joined the brazing materials 14 and 15 to both sides 
of the substrate 11, respectively counter, uniting, piling up ** 12 and 13, and heating in this 
state, - that stress relief heat treatment (annealing processing). As shown in drawing 2 (b), the 
brazing materials 14 and 15 are made to intervene, and it unites with the substrate 1 1 , and is 
junction (metallic bond) in one about ** 12 and 13. It carries out and is manufactured by the 
heat sink member 1 . 

[0012]The brazing materials 14 and 15 are Mn-nickel-Cu system alloys, and the composition is 
constituted from melting temperature conditions, processing conditions, and heat conduction 
conditions by inescapable impurities, such as Mn:5 - 40 weight (wt) [ %, nickehO - 30wt%, and 
Cu:40 - 95 weight ] (wt) % and carbon, and sulfur. 

[0013]ln order to improve Cr:0.1 - 5wt% or the cold, and the plastic processing nature between 
heat for the brazing material 14 and the corrosion-resistant improvement of 15 in addition to 
this, at least 1 of of Co:1 - 15wt% or two are added. 

[0014]lt unites [ the substrate 1 1 in which the melting point of the brazing materials 14 and 15 
carries out metal junction as the heat sink member 1 , and / lower than the melting point of ** 
12 and 1 3 ], It is conditions absolutely not to carry out melting of the chip 3 grade to the heat 
sink member 1 at the temperature at the time of carrying out silver soldering 1 1 , i.e., a 
substrate, and that unite, and it is lower than the melting point of ** 12 and 13, and the melting 
point is higher than silver soldering temperature. The melting point of Cu which unites 2622 ** 
of melting points of Mo incidentally used as the substrate 1 1 , and is used as ** 12 and 13 1083 
**, Since the silver soldering temperature for assembling a semiconductor package is 600-900 
**, the melting point conditions as the brazing materials 14 and 15 see some margin, and are 
more than abbreviated 940 ** and 1050 ** or less. 
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[0015]The appropriate range of composition as the brazing materials 14 and 15 mentioned 
above satisfies the above-mentioned melting point conditions, and is appointed at fulfilling 
processing conditions and heat conduction conditions, and explains the Reason for restriction 
concretely below. Drawing 3 - drawing 8 are the ternary system constitutional diagrams 
showing the relation of composition and the melting point of a brazing material, take Mn, 
nickel, and wt% of each Cu (0-100) to three sides, and are shown in them. All over the ternary 
system constitutional diagram, the constant temperature line (dashed line) has shown the 
melting point. Since the melting point ranges as the brazing materials 14 and 15 which are 
conditions absolutely are not less than 940 ** and 1050 ** or less as mentioned above, the 
composition of Mn, nickel, and Cu needs to be within the limits which attached and showed 
drawing 3 hatching. 

[0016]ln the Mn-nickel-Cu system alloy which constitutes the brazing materials 14 and 15, 
There is a range (abbreviated Mn: 30 - 58wt% and nickel:20 - 52wt% and Cu:0 - 40wt%) with 
the quality of the material very weak at the time of processing itself, and between [ difficult ] 
heat and cold work, and the range which attaches and shows drawing 4 hatching is equivalent 
to this. Therefore, it is necessary to except the range which attaches and shows drawing 4 
hatching from the range which attaches and shows drawing 3 hatching. 
[0017]ln the Mn-nickel-Cu system alloy which constitutes the brazing materials 14 and 15, 
thermal conductivity is low, there is a range (abbreviated Mn: 40 - 72wt% and nickel:0 - 52wt% 
and Cu:0 - 48wt%) from which sufficient heat sink function is not obtained, and the range 
which attaches and shows drawing 5 hatching is equivalent to this. Therefore, it is necessary 
to except the range which attaches and shows drawing 5 hatching from the range which 
attaches and shows hatching shown in drawing 3 . The range left behind as a result is a range 
which attaches and shows hatching in drawing 6 . 

[0018]By the way, if these are added although what mixed Cr, Co, or these if needed is added 
as are mentioned above, and mentioned above from a viewpoint of the plastic processing 
nature improvement between the corrosion-resistant improvement in the Mn-nickel-Cu system 
alloy which constitutes the brazing materials 14 and 15 and the cold, and heat, the melting 
point as a brazing material will become high. As a result, the range which attaches and shows 
drawing 7 meshes-of-a-net hatching is a range excepted since it was lower than melting point 
conditions at the beginning so that clearly [ drawing 3 ], but as a result of the melting point's 
going up like the above-mentioned, this range will fulfill melting point conditions and it turns 
into a range which can be used as the brazing materials 14 and 15 as a result. Therefore, the 
range which attaches and shows hatching to drawing 8 which united the range which attaches 
and shows hatching at each to drawing 6 and drawing 7 turns into a proper composition range 
(Mn:5 - 40wt% and nickel:0 - 30wt% and Cu:40 - 95wt% and inescapable impurities) as the 
brazing materials 14 and 15. 
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[001 9] Next, a Reason for restriction for composition of Cr and Co is explained. Cr is an 
ingredient for [ in a Mn-nickel-Cu system alloy as the brazing materials 14 and 15 ] mainly 
improving corrosion resistance, and if corrosion resistance is not improved less than [ 0.1 wt% ] 
and having made the composition into 0.1 - 5wt% exceeds 5wt%, it will be because 
processability deteriorates, therefore, Cr - 0.1 - 5wt% - it is more desirably considered as 0.3 
- 2wt% of a range. Co can be set into a Mn-nickel-Cu system alloy as the brazing materials 14 
and 15 - mainly - the cold. It is ineffective to have made the composition into 1.0 - 15wt% less 
than [ 1 .0wt% ], and it is an ingredient for improving plastic processing nature between heat, if 
15wt% is exceeded, the melting point will become high, and it is because processability 
deteriorates, therefore, Co - 1 .0 - 15wt% of a range - it is more desirably considered as 5 - 
12wt% of a range. 
[0020] 

[Working example]A brazing material (material number No.1 - No. 7) used for a heat sink 
member concerning this invention The conventional brazing material (examples 1-4 of 
material) It uses, A result of having done controlled study about the cold of a brazing material 
itself [ each ], hot-working nature, corrosion resistance in a CASS examination of JISH8502, 
the heat stability of a brazing material itself [ at the time of with part silver wax ], etc. is shown 
in Table 1 . inside of the evaluation column in Table 1 - the cold and hot-working nature -- the 
O seakcold, a hot-working nature good, the ** seahcold, hot-working difficulty, and x 
seal: processing improper - it comes out and a certain thing is shown. About corrosion 
resistance, discoloration, ** seal discoloration, and x seahcorrosion are shown a little [ O seal:], 
respectively. About stability at the time of with silver wax, O seahstability, a ** seahhalf molten 
state, and a x seahoutflow are shown. 
[0021] 
[Table 1] 
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[0022]lf it is in the brazing material used for the heat sink member 1 concerning this invention 
so that clearly from Table 1 , it turns out that it excels in both processability corrosion resistance 
and the stability at the time of with silver wax. If predetermined composition conditions are 
fulfilled about Mn, nickel, and Cu, when Cr or Co is not included (material number No.1, No.2) 
It turns out that processability, corrosion resistance, and stability are acquired but. 
[0023]As long as predetermined composition conditions are fulfilled about Mn, nickel, and Cu, 
Cr is added to this, (material number No. 3 of this invention) It is clear that these characteristics 
are not spoiled even if ** may also improve processability, corrosion resistance, and stability 
more. . If predetermined composition conditions are fulfilled about Mn, nickel, and Cu, will add 
Co (material number No.4, 5). Or Cr and Co are added within the limits of predetermined 
(material number No. 6, 7). It is clear that these are not spoiled, even if ** may also improve 
processability, corrosion resistance, and stability more. On the other hand, in conventional 
example Noof material .1 - especially No.4, plastic processing becomes improper in many 
cases, and it flows out in respect of the stability at the time of with silver wax, and will be in a 
state, and it will turn out that there are many problems. 

[0024]brazing material of the composition shown in Table 1 (material number No.1 - No.7) 
Various kinds of heat sink members (material number No.1 of this invention - No.7) from which 
the thickness (mm) which used, was made to join ** Cu together with substrate (Mo or W), and 
was created differs. About the conventional example of material which joined ** together with 
the substrate without using a brazing material, the result of having investigated the thermal 
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conductivity W/m-K and coefficient-of-thermal-expansion (x10~ /K) is shown in Table 2. 

[0025] 

[Table 2] 
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[0026]About embodiment No.1 of this invention - No. 7, thermal conductivity has become more 
than abbreviated 180 W/m-K so that clearly from Table 2, and the conditions as a heat sink 

6 

member are fulfilled. The value of abbreviated 6.5-1 1x10" IK is acquired also about the 
coefficient of thermal expansion, and it turns out that it can deal with the coefficient of thermal 

-6 

expansion 11 of coefficient-of-thermal-expansion 6.5x10" /K of the chip 3, and the chip 

6 

capacitor 4 - 13x10" /K which use gallium arsenide as a substrate. 
[0027](Embodiment 2) Drawing 9 is a process explanatory view showing the manufacture 
process of the heat sink member concerning this invention. As first shown in drawing 9 (a), 
band-like [ made from Cu ] is made and it is ** 12 (or 13). While letting out from a reel, Brazing 
material 14 (or 15) which makes band-like It lets out from a reel similarly, and after giving 
surface roughening processing to the field which should be joined mutually, respectively, 
between the colds, in the state where it piled up between the rolls 21 and 21 , it lets it pass, and 
you make it stuck by pressure and it unifies. Next, it unites with the annealing furnace 22 by 
heating to a proper temperature of around 800 ** through the unified band-like thing, and is ** 
12 (or 13). Brazing material 14 (or 15) The band-like one thing to which diffused junction of the 
bonded surface was carried out, i.e., band-like, compounded, and ** is obtained. 
[0028]Next, Mo (molybdenum) separately prepared as shown in drawing 9 (b) Or W (tungsten) 
Band-like [ which was compounded according to the substrate 1 1 which makes the board of 
make or a sheet shaped ] unites, and ** Approximately same shape, It cuts to the board of ****, 
or a sheet shaped, and on the substrate 1 1 which makes a board or a sheet shaped, it 
compounded in the state where the brazing materials 14 and 15 were made to counter the 
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undersurface, respectively, and ** is piled up. Thus, by heating the obtained compound 
material even to the melting temperature of the brazing materials 14 and 15, melting of the 
brazing materials 14 and 15 is carried out, as shown in drawing 9 (c), together with the 
substrate 1 1, the brazing materials 14 and 15 are made to intervene, and the metallic bond of 
** 12 and 13 is carried out mutually, it is unified, and the heat sink member 1 is obtained. 
[0029] If it was in above-mentioned Embodiment 2, explained the substrate 1 1 and the 
composition which compounded, cuts ** 12 and 13 to the board of the same shape and ** size, 
or a sheet shaped, piles up and heats this, and is unified, but. Make the field which band-like 
[ having obtained by carrying out ] compounded, and prepared two ** 12 and 13 as shown in 
drawing 9 (a), and joined each brazing material 14 and 15 for these counter, and. It is good 
also as sending in the substrate 1 1 which makes band-like in the meantime, letting it pass in a 
heating furnace, carrying out melting of the brazing materials 14 and 15, piling up three sheets 
with a roll, obtaining the heat sink member 1 which patches continuously and makes band-like 
in total, and cutting this according to a product. By this, a continuous factory line can be 
constituted and productivity can be improved. 

[0030]Form not only in band-like but in a board or a sheet shaped, two books which make 
band-like compounded this, and the substrate 1 1 sends in and lays it on top of a target one by 
one between ** 12 and 13, Melting of the brazing materials 14 and 15 is carried out with a 
heating furnace, band-like [ which was compounded with the board or the sheet shaped 
substrate 1 1 ] may unite, ** 12 and 1 3 may be joined, and this may be cut according to the 
length of the substrate 1 1 . 

[0031](Embodiment 3) Embodiment 3 shows other examples of the manufacturing method of 
the heat sink member concerning this invention, drawing 10 is an explanatory view showing 
the manufacturing method of a heat sink member - Mo (molybdenum) or W - centering on the 
substrate 1 1 which makes band-like [ of make (tungsten) ]. It is Cu (copper) to the upper part 
and a lower part further about the brazing materials 14 and 15 which moreover turn band-like 
down. Make band-like [ of make ], and as a crosswise center line is located on an 
approximately same plane, it lets out ** 12 and 1 3 continuously, respectively, Using the wire 
brush 31 , on the way Both sides of the substrate 1 1 , both sides of the brazing materials 14 and 
15, and after uniting and carrying out surface roughening of one side of ** 12 and 13, Show 
around with the roll 32 and it is made to soften with the heater H1 , and it welds by pressure so 
that it may become one band-like thing with the rolling mill rolls 33 and 33 in the state where 
the center line of the cross direction of the band-like thing of five sheets is abbreviated-in 
agreement in this state. 

[0032]making the brazing materials 14 and 15 the heater H2 with a half-molten state further 
through the band-like thing made into this one - the brazing materials 14 and 15 - the 
substrate 11 - it uniting, adapting itself to the surface of ** 12 and 13, and, It will be in the state 
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where diffusion combination of ** 12 and 13 was carried out via the brazing materials 14 and 
15 together with the substrate 1 1 , and will be rolled round by the reel 34. 
[0033] Drawing 1 1 is a graph which shows a relation with ratio [ of the thickness before and 
behind pressing down by the junction strength and the rolling mill rolls 33 and 33 of ** 12 and 
1 3 ] (%) together with the substrate 1 1 in the heat sink member obtained by the method shown 
in Embodiment 3, uniting with the substrate 1 1 - junction strength [ (N/mm) ] with ** 12 and 13 
- a vertical axis - it reduces [{(substrate 11+ before rolling uniting **12+ uniting sum total of 
the thickness of the ** 13+ brazing-material 14+ brazing material 15) Thickness of - heat-sink 
member} /(substrate 11+ after rolling uniting **12+ uniting sum total of the thickness of the ** 
13+ brazing-material 14+ brazing material 15)] % It is shown for the horizontal axis. 
[0034]When obtaining the same junction strength so that clearly from drawing 1 1 , the 
embodiment of this invention is small in reduction about 10% as compared with a conventional 
example, if it puts in another way, the amount of pressing down by the rolling mill rolls 33 and 
33 will be small, and will end - the substrate 1 1 - Mo (molybdenum) and W (tungsten) etc. - 
even if constituted from a weak material, it will be divided into these and a possibility of making 
a crack produce will be reduced. 
[0035] 

[Effect of the lnvention]lf it is in the 1st invention, unite and the brazing material is made to 
stick to one side of ** by pressure beforehand, Since it was considered as the thing for which 
the brazing material was joined beforehand and which unites, patch ** in piles and closes it, 
and it can unite and ** and a substrate can be joined to both sides of a substrate in this state, 
without rolling a hard and weak substrate, the crack at the time of manufacture and a crack 
can be prevented. 

[0036]lf it is in the 2nd invention, compounded by the sheet shaped or band-like thing which 
you unite and is made to stick continuously a brazing material the sheet shaped same with **, 
or band-like by pressure in piles, and ** is obtained, A continuous factory line can consist of 
making a sheet shaped or band-like substrate intervene between this brazing material to which 
it compounded and ** went, and making it join mutually. 

[0037]Since the yield of a heat sink member is high and the stable cooling function is obtained 
if it is in the 3rd invention, quality maintenance of the carried electronic parts can be planned 
and reliability can be improved. 



[Translation done.] 
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